
INTRODUCTION
The thickness of a melanoma at 
diagnosis is a key determinant of patient 
outcome, therefore early detection and 
timely referral are crucial steps in the 
appropriate management of this skin 
malignancy.1 Melanoma is an important 
cause of mortality in the UK where there 
were 11 870 new cases and 2203 deaths in 
2010.2 Distinguishing melanoma from other 
pigmented skin lesions in general practice 
can be challenging.3 Patients frequently 
present to their GPs with concerns about 
pigmented skin lesions (melanocytic 
naevus, ‘mole’) but few will be diagnosed 
as melanoma: even among higher risk 
groups such as males aged >60 years, less 
than 1 in 33 000 pigmented skin lesions 
are estimated to become malignant.4 A 
pigmented skin lesion is extremely 
common, with most people having between 
five and 20 which may vary in size, shape 
and colour, and an increase in number is 
associated with age, fair skin, and sunlight 
exposure. The majority of melanomas arise 
from pre-existing lesions, whereas some 
melanomas arise spontaneously; patients 
and their GPs need to be able to distinguish 
these ‘normal’ changes from ‘abnormal’ 
changes that may indicate melanoma. 

Diagnostic aids are increasingly used in 

primary care for a variety of conditions.5 
The 7-point checklist (7PCL) was developed 
in Glasgow in the 1980s as guidance to 
help non-dermatologists (GPs and 
patients) detect features indicating possible 
melanoma, with the advice that each feature 
should score 1 and lesions with scores 
of ≥3 should be referred for specialist 
opinion (Original 7PCL).6 The checklist 
was adopted and widely disseminated 
by the Cancer Research Campaign to 
raise public awareness, but there were 
concerns that it under-identified early and 
nodular melanomas and over-identified 
certain benign lesions such as seborrhoeic 
keratoses. 

The 7PCL was revised in 1989 to identify 
three major signs (change in size, shape 
and/or colour) and four minor signs 
(inflammation, crusting/bleeding, sensory 
change, diameter ≥7  mm) for suspected 
malignant melanoma; the scoring was 
weighted (2 for major, 1 for minor signs), 
and again, any lesion scoring ≥3 warranting 
referral,7,8 (Box 1 and Figure 1). 

This Weighted 7PCL was recommended 
for use by all primary care professionals in 
the assessment of pigmented skin lesions 
by the 2005 English National Institute for 
Health and Clinical Excellence (NICE) 
guidelines on referral for suspected cancer: 
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Abstract 
Background 
GPs need to recognise significant pigmented 
skin lesions, given rising UK incidence rates 
for malignant melanoma. The 7-point checklist 
(7PCL) has been recommended by NICE (2005) 
for routine use in UK general practice to identify 
clinically significant lesions which require urgent 
referral. 

Aim
To validate the Original and Weighted versions of 
the 7PCL in the primary care setting. 

Design and setting
Diagnostic validation study, using data from a 
SIAscopic diagnostic aid randomised controlled 
trial in eastern England.

Method
Adults presenting in general practice with 
a pigmented skin lesion that could not be 
immediately diagnosed as benign were recruited 
into the trial. Reference standard diagnoses were 
histology or dermatology expert opinion; 7PCL 
scores were calculated blinded to the reference 
diagnosis. A case was defined as a clinically 
significant lesion for primary care referral to 
secondary care (total 1436 lesions: 225 cases, 
1211 controls); or melanoma (36). 

Results
For diagnosing clinically significant lesions there 
was a difference between the performance of 
the Original and Weighted 7PCLs (respectively, 
area under curve: 0.66, 0.69, difference = 0.03, 
P<0.001). For the identification of melanoma, 
similar differences were found. Increasing 
the Weighted 7PCL’s cut-off score from 
recommended 3 to 4 improved detection of 
clinically significant lesions in primary care: 
sensitivity 73.3%, specificity 57.1%, positive 
predictive value 24.1%, negative predictive value 
92.0%, while maintaining high sensitivity of 91.7% 
and moderate specificity of 53.4% for melanoma. 

Conclusion
The Original and Weighted 7PCLs both 
performed well in a primary care setting to 
identify clinically significant lesions as well as 
melanoma. The Weighted 7PCL, with a revised 
cut-off score of 4 from 3, performs slightly 
better and could be applied in general practice 
to support the recognition of clinically significant 
lesions and therefore the early identification of 
melanoma. 
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all lesions scoring ≥3, suggestive of possible 
melanoma, should be referred urgently.9 
Other diagnostic aids have been developed 

to assist visual inspection of a pigmented 
skin lesion, such as the ABCD(E) rule,10,11 
commonly used in North America and 
Australia. However, both the Original and 
Weighted 7PCLs and ABCD(E) rules were 
developed and validated using retrospective 
studies of clinically obvious melanomas or 
clinically equivocal melanocytic naevi that 
had been excised. There are no reports of 
formal validation of the 7PCL in general 
practice, although an Australian interview 
study established that the 7PCL’s major 
criteria were perceived to be more useful 
than the ABCD(E) rule in differentiating 
between melanomas and benign pigmented 
lesions in the hands of patients.12

This study reports the first validation of 
the 7PCL, according to STAndards for the 
Reporting of Diagnostic accuracy studies 
(STARD) criteria,13 from data collected 
prospectively as part of a randomised 
controlled trial (RCT) of adding a SIAscopic 
diagnostic aid to best practice.14 The 
diagnostic performance of the individual 
items was examined and the diagnostic 
accuracy of the different scoring checklists 
was compared for ‘clinically significant’ 
(that is, warranting urgent referral from 
general practice for specialist opinion), and 
melanoma.

METHOD
The RCT has already been reported.14 
Briefly, this study was Registered as an 
International Standard Randomised 
Controlled Trial (ISRCTN 79932379), 
approved by Cambridgeshire 2 Local 
Research Ethics Committee (reference 07/
H0308/167) and set in 15 general practices 
in eastern England between March 2008 
and May 2010. Potential participants were 
consecutive patients, aged ≥18 years, 
presenting in general practice, who had a 
suspicious pigmented lesion, defined as one 
which could not be immediately diagnosed 
as benign and the patient reassured. They 
were referred within the general practice 
to attend an appointment with the trained 
lead clinician (GP) within 1 week. The lead 
clinician randomised participants to either 
the Best Practice (comparison) group or the 
MoleMate (intervention) group. 

In both groups the lesions were 
assessed using clinical history, naked eye 
examination, and completion of the Original 
7PCL items. In the MoleMate group lesions 
were also assessed using the MoleMate 
system. The trial’s primary outcome was 
the appropriateness of the primary care 
decision to refer, defined as the proportion 
of referred lesions that secondary care 
experts decided to biopsy or monitor. This 

How this fits in
Distinguishing malignant from benign 
pigmented skin lesions is challenging 
in general practice. The 2005 NICE 
guidelines for referral of suspected cancer 
recommended use of the Weighted 
7-point checklist (7PCL) for assessment 
of pigmented skin lesions. This is the first 
study to validate the Original and Weighted 
7PCL in primary care, in the context of 
a SIAscopic diagnostic aid trial. Both 
checklists perform moderately well in the 
identification of clinically significant lesions 
and melanoma. Diagnostic accuracy can 
be improved using the Weighted 7PCL 
with the cut-off score revised of 4 from 
3. This would result in a diagnostic aid 
that maintains a very high sensitivity for 
melanoma while improving the positive 
predictive value and specificity for clinically 
significant lesions in primary care, in order 
not to significantly increase referrals to 
secondary care.
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Box 1. The 7-point checklist (7PCL): Original and Weighted6,7

Original 7PCL	 Weighted 7PCL 
(Score of ≥3 suggests referral)	 (Score of ≥3 suggests referral)

All features (equal weighting)	 Major features (2 points) 
• Change in size of lesion	 • Change in size of lesion 
• Irregular pigmentation	 • Irregular pigmentation 
• Irregular border	 • Irregular border 
• Inflammation	 Minor features (1 point) 
• Itch or altered sensation	 • Inflammation 
• Larger than other lesions (diameter >7mm)	 • Itch or altered sensation 
• Oozing/ crusting of lesion	 • Larger than other lesions (diameter >7mm)	
	 • Oozing/ crusting of lesion

Figure 1. Images of early malignant melanomas to show major features: irregular pigmentation and 
irregular borders. Left = Early melanoma (0.8mm). Right = Early melanoma (1.0mm)



was considered a clinically significant 
lesion and a measure of the diagnostic 
accuracy of the GP. 

Reference standard 
A reference standard final diagnosis of 
clinically significant or ‘clinically benign’ 
was recorded for all lesions in the trial. 
Two researchers applied the 7PCL score 
after completion of the main trial analysis, 
blinded to the reference diagnosis. 

For referred lesions the reference 
standard was defined by histology or 
dermatology expert opinion, performed 
within 2 weeks of collection of the 7PCL 
data (the RCT’s primary outcome had been 
the appropriateness of referral, defined 
as the proportion of referred lesions that 
secondary care experts decided to take a 
biopsy from or monitor14). Histology reports 
for all excised lesions were conducted by 
the Addenbrooke’s Hospital, Cambridge 
University Hospitals NHS Foundation 
Trust’s histology service. All malignant, 
premalignant and dysplastic lesions 
were reviewed by a second pathologist 
with expertise in dermato-histopathology. 
Within the clinically significant group, 
the subgroup with ‘melanoma’ as the 
reference standard included malignant and 
premalignant lesions (nodular melanoma, 
superficial spreading melanoma, lentigo 
maligna melanoma, melanoma in situ/
lentigo maligna). Three consultant 

dermatologists made the expert diagnoses 
for all other referred lesions, and were 
blind to the 7PCL.

For non-referred lesions, the reference 
standard was defined by two other 
dermatology experts by review of the clinical 
history, a digital photograph, and MoleMate 
image (including dermoscopy image) where 
available; these data were collected at the 
same time as the 7PCL data. The few non-
referred lesions considered equivocal or 
possibly clinically significant were recalled 
for review by the lead clinician. 

Analysis 
Clinically significant lesions were 
compared with clinically benign in terms 
of demographic characteristics using 
unpaired t-tests and Pearson c2 tests. The 
association between each of the seven 
items with the reference standards were 
tested using Pearson c2 tests (for the 
clinical standard) and Fisher’s Exact test 
(for the melanoma standard), summarised 
with estimates of sensitivity and specificity, 
positive predictive value (PPV), and negative 
predictive value (NPV). The exact binomial 
method was used for the calculation of 
95% confidence intervals for single 
proportions. Standard methods of analysis 
for independent observations were used as 
the checklist was applied independently for 
each lesion, and multiple lesions, though 
present, were rare (mean number of 1.2 
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Table 1. Prevalence and performance of individual 7PCL items in detecting (A) clinically significant lesions 
and (B) melanoma
	  			    
			   Clinically significant			   Melanoma

	 Item			   Test of 			   Test of 
7PCL Item	 Prevalence	 Sensitivity	 Specificity	 associationa	 Sensitivity	 Specificity	 associationb

1. Change in size of lesion	 48.3%	 55.1% 	 53.0%	 0.030	 72.2%	 52.4% 	 0.004 
	 (693/1436)	 (124/225)	 (642/1211)		  (26/36)	 (733/1400)	

2. Irregular pigmentation	 48.9%	 71.1% 	 55.2% 	 <0.001	 86.1%	 52.1%	 <0.001 
	 (702/1436)	 (160/225)	 (669/1211)		  (31/36)	 (729/1400)	

3. Irregular border	 34.3%	 63.6% 	 71.2% 	 <0.001	 69.4%	 66.6% 	 <0.001 
	 (492/1436)	 (143/225)	 (862/1211)		  (25/36)	 (933/1400)	

4. Inflammation	 9.2%	 11.6% 	 91.2% 	 0.180	 16.7%	 91.0%	 0.150 
	 (132/1436)	 (26/225)	 (1105/1211)		  (6/36)	 (1274/1400)	

5. Itch or altered sensation	 27.6%	 26.7% 	 72.2% 	 0.720	 25.0%	 72.3% 	 0.850 
	 (397/1436)	 (60/225)	 (874/1211)		  (9/36)	 (1012/1400)	

6. Lesion larger than others	 48.4%	 56.4% 	 53.1% 	 0.010	 75.0% 	 52.3%	 0.001 
	 (695/1436)	 (127/225)	 (643/1211)		  (27/36)	 (732/1400)	

7. Oozing/crusting of lesion	 10.0%	 11.6% 	 90.3%	 0.410	 19.4%	 90.2% 	 0.080 
	 (144/1436)	 (26/225)	 (1093/1211)		  (7/36)	 (1263/1400)	

aP-values are from the c2 test of association between item and reference standard. bP-values are from Fisher’s exact test of association between item and reference 

standard
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lesions per patients), with outcomes from 
the same patient contributing to both 
categories of the reference diagnosis.15 The 
performance of the versions of the checklist 
was assessed by testing the difference 
in area under the receiver operating 

characteristic (ROC) curves using the 
paired method for ordinal data of Hanley 
and McNeil.16 McNemar’s test for paired 
proportions was used to compare two 
estimates of sensitivity, or specificity, such 
as arising from a single item compared 
with a cut-point from a checklist score. Two 
estimates of PPV were compared using a 
weighted least squares method.17 All tests 
were two-sided and assessed at the 5% 
level of significance, using SPSS software 
(version 17).

RESULTS
Study sample 
There were 1580 lesions on 1297 participants 
from 15 general practices (range 45–151 
patients per practice) recruited, and four 
participants (with a total of seven lesions) 
withdrew after randomisation. Of these 
1573 lesions, 42 (2.7%) did not have a 
reference standard assessment, and the 
7PCL was not fully completed for a further 
95 (6%) lesions. The analyses are therefore 
based on 1436 lesions from 1182 patients, 
representing 91% of the trial. The study 
population’s mean (SD) age was 44.7 (16.6) 
years, with 35.9% (n = 424) male, and 
94.2% (n = 1118) white British. Of the 1436 
lesions, 363 (25.3%) lesions were referred 
of which 225 were clinically significant 
lesions (biopsy, monitor), and the remaining 
1211 were clinically benign. Therefore the 
prevalence of clinically significant lesions 
was 15.7% (95% confidence interval (CI) = 
13.8% to 17.6%).

There were 36 histologically confirmed 
melanomas. More than one-half were less 
than 1 mm thick with a good prognosis, 
and none were subsequently found to have 
metastases or lymph node involvement 
(nodular melanoma = 2; superficial 
spreading melanoma = 24; lentigo maligna 
melanoma = 4; melanoma in situ/lentigo 
maligna = 6). There were six non-melanoma 
skin cancers detected (basal cell carcinoma 
= 5; squamous cell carcinoma = 1), and 
these were not included in the ‘melanoma’ 
reference standard. 

People with clinically significant lesions 
were older than people with clinically 
benign lesions (mean age 46.3 years versus 
43.4 years, P = 0.02) and more likely to be 
male (42.2% versus 32.9%, P = 0.007).

Performance of individual 7PCL items 
Table 1 shows the association of each 
7PCL item individually. For the detection 
of clinically significant lesions, items 2 
(irregular pigmentation) and 3 (irregular 
border) were the only items to show a 
strongly significant association with the 

Table 2. Original 7PCL with performance for each cut-point in 
detecting clinically significant lesions and melanoma. (Score of ≥3 
used as cut-point in Original 7PCL)
		  Clinically significant			   Melanoma

			   Test of 			   Test of 
Score	 Sensitivity	 Specificity	 associationa	 Sensitivity	 Specificity	 associationb

≥1	 95.1% 	 7.5% 	 0.160	 100%	 7.3%	 0.110 
	 (214/225)	 (91/1211)		  (36/36)	 (102/1400)	

≥2	 81.8% 	 31.3% 	 <0.001	 94.4%	 29.9%	 <0.001 
	 (184/225)	 (379/1211)		  (34/36)	 (418/1400)	

≥3 	 62.7%	 65.0% 	 <0.001	 80.6%	 61.7%	 <0.001 
	 (141/225)	 (787/1211)		  (29/36)	 (864/1400)	

≥4	 36.4%	 86.5% 	 <0.001	 55.6%	 83.9%	 <0.001 
	 (82/225)	 (1048/1211)		  (20/36)	 (1175/1400)		

≥5	 14.2%	 96.6% 	 <0.001	 25.0%	 95.4%	 <0.001 
	 (32/225)	 (1170/1211)		  (9/36)	 (1336/1400)	

≥6 	 4.9%	 99.3%	 <0.001	 5.6%	 98.8%	 0.080 
	 (11/225)	 (1203/1211)		  (2/36)	 (1383/1400)	

aP-values are from the c2 test of association between item and reference standard. bP-values are from Fisher’s 

exact test of association between item and reference standard
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Figure 2. ROC curve for the performance of Original and Weighted 7PCL with the clinically significant 
standard. 
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reference standards (P<0.001), together 
with reasonable sensitivity and specificity. 
For the detection of melanoma, items 1 
(change in size of lesion) and 6 (lesion 
larger than others) were also quite strongly 
associated with detecting melanoma (items 
2 and 3, P<0.001; item 1, P = 0.004; item 6, 
P = 0.001).

Performance of the Original 7PCL 
Table 2 shows the performance of discrete 
cut-points where each item is equally 
weighted. For clinically significant lesions, 
a score of ≥3 has sensitivity of 62.7% (56.0% 
to 69.0%) and specificity of 65.0% (62.2% to 
67.7%). For the detection of melanoma, a 
score of ≥3 has higher sensitivity (80.6%, 
64.0% to 91.8%) and similar specificity 
(61.7%, 59.1% to 64.3%). Figures 2 and 3 
show the associated ROC curve for the 
Original 7PCL detecting clinically significant 
lesions (AUC  =  0.66, 0.62 to 0.70), and 
melanoma (AUC = 0.77, 0.70 to 0.85). 

Performance of the Weighted 7PCL 
Table 3 and Figures 2 and 3 show the 
performance of discrete cut-points and 
the associated ROC curve for the Weighted 
7PCL. It has a significantly better overall 
performance than the Original 7PCL for 
clinically significant lesions (AUC  =  0.69, 
0.65 to 0.73; difference in area = 0.03, 0.01 
to 0.05, P<0.001) but not for malignancy 
(AUC  =  0.80, 0.73 to 0.87; difference in 
area  =  0.02, -0.01 to 0.06, P  =  0.21). As 
specified for the Weighted 7PCL, a score 
of ≥3 has high sensitivity of 80.9% (75.1% to 
85.8%) but low specificity of 35.0% (32.3% 
to 37.8%) for clinically significant lesions, 
with a higher sensitivity (91.7%, 77.5% to 
98.3%) and lower specificity (33.1%, 30.7% 
to 35.7%) for melanoma.

Performance of the single item ‘irregular 
border’ 
Item 3 alone (irregular border) has 
significantly higher specificity than the 
Original 7PCL for comparable sensitivity 
to detect both clinically significant lesions 
(item 3 versus Original 7PCL: sensitivity 
63.6% versus 62.7%, P  =  0.90; specificity 
71.2% versus 65.0%, P<0.001) and 
melanoma (item 3 versus Original 7PCL: 
sensitivity 69.4% versus 80.6%, P  =  0.34; 
specificity 66.6% versus 61.7%, P = 0.001). 

Comparison of the performances of both 
checklists and the single item ‘irregular 
border’
Table 4 presents the performance of both 
checklists (Original and Weighted 7PCL) 
and the single item ‘irregular border’ at 

Table 3. Weighted 7PCL with performance for each cut-point in 
detecting clinically significant lesions and melanoma. (Score of ≥3 
used as cut-point in Weighted 7PCL)
		  Clinically significant			   Melanoma

			   Test of 			   Test of 
Score	 Sensitivity	 Specificity	 associationa	 Sensitivity	 Specificity	 associationb

≥1	 95.1%	 7.5% 	 0.160	 100.0% 	 7.3% 	 0.110 
	 (214/225)	 (91/1211)		  (36/36)	 (102/1400)	

≥2	 91.6%	 16.2% 	 0.003	 100.0% 	 15.3% 	 0.004 
	 (206/225)	 (196/1211)		  (36/36)	 (215/1400)	

≥3	 80.9%	 35.0%	 <0.001	 91.7%	 33.1% 	 0.001 
	 (182/225)	 (424/1211)		  (33/36)	 (464/1400)	

≥4	 73.3%	 57.1% 	 <0.001	 91.7%	 53.4% 	 <0.001 
	 (165/225)	 (691/1211)		  (33/36)	 (748/1400)	

≥5	 59.6%	 73.2% 	 <0.001	 75.0%	 69.1% 	 <0.001 
	 (134/225)	 (886/1211)		  (27/36)	 (968/1400)	

≥6	 40.9%	 86.8% 	 <0.001	 58.3%	 83.5% 	 <0.001 
	 (92/225)	 (1051/1211)		  (21/36)	 (1169/1400)	

≥7	 28.9%	 92.5% 	 <0.001	 47.2%	 90.1% 	 <0.001 
	 (65/225)	 (1120/1211)		  (17/36)	 (1261/1400)	

≥8	 11.6%	 97.9% 	 <0.001	 22.2%	 96.9% 	 <0.001 
	 (26/225)	 (1186/1211)		  (8/36)	 (1357/1400)	

≥9	 3.1%	 99.6% 	 <0.001	 2.8%	 99.2% 	 0.260 
	 (7/225)	 (1206/1211)		  (1/36)	 (1389/1400)	

aP-values are from the c2 test of association between item and reference standard. bP-values are from Fisher’s 

exact test of association between item and reference standard
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Figure 3. ROC curve for the performance of Original and Weighted 7PCL with the melanoma standard. 
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a number of cut-off scores including the 
recommended cut-off score of ≥3. Using 
the Weighted 7PCL with a cut-off score 
of ≥4 would perform better than current 
recommendations in terms of maintaining 
specificity while achieving a higher 
sensitivity for clinically significant lesions 
(73.3%) and a very high sensitivity for 
melanoma (91.7%). The PPV for clinically 
significant lesions with a cut-off of ≥4 was 
24.1% compared to 18.8% for a cut-off 
score of ≥3, and the NPVs were similar 
(92.0% and 90.8% respectively). The single 
item ‘irregular border’ alone performed 
better than the Weighted 7PCL in terms 
of its PPV to detect clinically significant 
lesions (PPV 29.1% versus 24.1% P<0.001) 
for comparable NPVs (91.3% and 92.0% 
respectively); however, it had significantly 
lower sensitivity to detect melanoma (69.4% 
versus 91.7%, P = 0.008).

DISCUSSION
Summary 
This is the first validation study of the 
7PCL conducted in primary care, showing 
that the Original and Weighted versions of 
the 7PCL perform moderately well for the 
identification of clinically significant lesions 
in primary care and have high sensitivity to 
detect melanoma. A single item, irregular 
border, performs surprisingly well on its 
own. While recognising that these findings 
ideally require replication, a revision to the 

Weighted 7PCL is suggested: increasing 
the cut-off score to 4 from 3 would result 
in a diagnostic aid with higher specificity 
for both clinically significant lesions and 
melanoma, without a reduction in the very 
high sensitivity for melanoma. 

The RCT showed that adding the 
SIAscopic diagnostic aid (the MoleMate 
system) to the systematic application of best 
practice guidelines (including the Weighted 
7PCL) did not increase the proportion of 
appropriately referred lesions; instead, 
the MoleMate system led to a higher 
proportion of benign lesions referred. 
Furthermore, the systematic application of 
best practice guidelines and the MoleMate 
system both performed much better than 
reports of current practice. Therefore, it 
was concluded that, on current evidence, 
the systematic application of best practice 
guidelines (including the Weighted 7PCL) 
is the paradigm for management of 
suspicious skin lesions in primary care.

The findings from this study of the 7PCL 
as a diagnostic aid could have importance 
in primary care where melanoma is a rare 
condition, yet the symptoms and signs 
are commonly presented and represent 
benign conditions. To ensure timely 
referral and to improve prognosis, GPs 
need to differentiate patients with clinically 
significant lesions who require urgent 
referral or further investigation, from those 
who can be reassured, or monitored for 
change, in primary care. 

Strengths and limitations 
Although the data were not collected 
primarily for the purpose of validating 
the 7PCL, they were obtained during a 
rigorously conducted RCT set in the east of 
England.14 Consequently, the quality of the 
data allows us to analyse and report this 
diagnostic accuracy study according to all 
the criteria recommended within the STARD 
checklist.13 This SIAscopic diagnostic aid 
trial is the largest primary care RCT ever 
conducted on skin cancer diagnosis, and 
has provided a substantial dataset on skin 
lesions encountered in general practice. 
All the 7PCL scores were calculated 
blinded to the reference diagnoses, thereby 
minimising clinical reviewer bias. The 
choice of reference standard diagnosis was 
inevitably pragmatic as, for ethical reasons, 
it was not possible to obtain histology for 
every lesion in the trial. This study presents 
the performance of the score on the basis 
of the 36 melanomas diagnosed in the trial, 
aware that, as a primary care-based study, 
there were inevitably few malignant lesions 
leading to wide confidence intervals. A 

Table 4. Comparison of performance of both checklists and single 
item ‘irregular border’ in detecting clinically significant lesions and 
melanoma
	 Clinically significant	 Melanoma

	 Sensitivity	 Specificity	 Sensitivity	 Specificity

Original 7PCL score (0–7)

≥2	 81.8% 	 31.3%	 94.4%	 29.9% 
	 (184/225)	 (379/1211)	 (34/36)	 (418/1400)

≥3	 62.7%	 65.0%	 80.6%	 61.7% 
	 (141/225)	 (787/1211)	 (29/36)	 (864/1400)

≥4	 36.4%	 86.5% 	 55.6%	 83.9% 
	 (82/225)	 (1048/1211)	 (20/36)	 (1175/1400)

Weighted 7PCL score (0–10)

≥3	 80.9% 	 35.0%	 91.7%	 33.1%  
	 (182/225)	 (424/1211)	 (33/36)	 (464/1400)

≥4	 73.3% 	 57.1%	 91.7%	 53.4% 
	 (165/225)	 (691/1211)	 (33/36)	 (748/1400)

≥5	 59.6% 	 73.2%	 75.0%	 69.1% 
	 (134/225)	 (886/1211)	 (27/36)	 (968/1400)

Single item

‘Irregular border’ present	 63.6% 	 71.2%	 69.4%	 66.6% 
	 (143/225)	 (862/1211)	 (25/36)	 (933/1400)
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reference diagnosis of clinically significant 
was also deliberately chosen to reflect 
the purpose of such a diagnostic tool in 
primary care to inform decisions about 
referral for possible melanoma. This 
does not represent every lesion seen in 
primary care as the inclusion criteria were 
defined as a pigmented lesion that could 
not be immediately diagnosed as benign 
and the patient reassured. However, the 
included lesions represent those for which 
there is a degree of clinical uncertainty 
and for which diagnostic checklists are 
likely to be of most use in primary care. 
Finally, although a minority of participants 
had more than one lesion, the analyses 
are reported unadjusted for clustering 
because the main trial analysis showed no 
differences between the unadjusted and 
cluster adjusted results.14

Comparison with existing literature 
The development and validation of the 
Original 7PCL and the Weighted 7PCL were 
conducted with case series of histologically 
proven melanoma ascertained from skin 
cancer clinics. A significant strength of 
the current study is that, for the first 
time, it validates the diagnostic aid in the 
population for which it is intended. The 
sample was of pigmented skin lesions that 
could not immediately be diagnosed as 
benign by a GP. These represent a group 
in whom a diagnostic aid is most likely 
to be used in general practice, namely 
where diagnostic uncertainty exists. While 
the more important outcome is sensitivity 
and specificity for melanoma diagnosis, 
the primary reference standard was based 
on the concept of clinical significance and 
whether a lesion required referral or could 
be managed in primary care. Therefore it 
mimics the intended use of the checklist 
according to NICE guidelines. Applying this 
as the primary outcome provided a much 
greater statistical power to analyse the 
performance of different cut-off scores 
than using melanoma. 

An English study reported in 1990 that 
the Original 7PCL had a PPV of 64% and 
NPV of 99% when used by dermatologists, 
but a PPV of only 7% and NPV of 99% when 
used by patients.18 Confirming this study’s 
findings, this previous study showed that no 
melanomas were missed by dermatologists 
when using the irregular border item 
alone; however, this feature was missed 
by five of eight patients with melanoma. 
The Weighted 7PCL has been shown 
to detect all melanomas in an English 
dermatology clinic case series, with 62% 
of the melanomas having more than one 

major feature compared with only 4% of the 
referred non-malignant lesions.19 Another 
evaluation, using all the histologically 
proven cutaneous melanomas diagnosed 
in Leicestershire between 1982 and 1996, 
showed a diagnostic sensitivity of 81.5% 
for the Weighted 7PCL,20 and a number 
of similar studies using a referred rather 
than a primary care population have been 
reported.21

An evaluation of the diagnostic 
performance of the 7PCL in a primary 
care population has not been identified. 
This work demonstrates for the first time 
the performance of the checklist and 
suggests that specificity of referral may be 
improved further without loss of sensitivity 
of melanoma diagnosis by altering the cut-
off score. 

The ABCD(E) rule is the other widely 
used checklist to aid the diagnosis of 
melanoma, although it is more specifically 
directed for use by the public than the 
7PCL. The American Cancer Association 
originally advertised a 4-point checklist (A: 
asymmetry, B: border irregularity, C: colour 
irregularity, D: diameter >6 mm), which 
was then modified to five items to include 
the importance of change in a pigmented 
lesion.22 A comparison of the 4-point ABCD 
against the Original 7PCL conducted 
in the US showed that the ABCD scale 
had higher sensitivity and confirmed the 
importance of irregular border.23 A more 
recent Australian comparison of patient 
use of the two updated checklists found 
that the ABCD(E) rule failed to discriminate 
between melanoma and benign pigmented 
lesions. Change in size and change in 
colour were most useful as discriminators 
in the hands of patients.12 

In this study, irregular border performed 
well as a single feature, showing good 
sensitivity and specificity in terms of 
clinically significant lesions, although 
this did not translate into such good 
performance for melanoma diagnosis. An 
alternative clinical visual aid to diagnosis of 
melanoma is the so-called ‘ugly duckling 
sign’, identifying pigmented moles that look 
different from a person’s other moles.24 

Preliminary data suggest that this may be 
a common feature of melanomas but there 
are no formal validation studies published 
on its diagnostic accuracy in primary care. 

Implications for research and practice
The 2005 NICE guidelines on referral for 
suspected cancer recommended the use of 
the Weighted 7PCL with a cut-off score of 
≥3, to inform referrals to urgent skin cancer 
clinics.9 At the time there were no data 
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based on its application in primary care. This 
study’s findings demonstrate reasonable 
performance of these checklists and 
suggest that the Weighted 7PCL could be 
improved by revising the cut-off score from 
3 to ≥4. This would improve specificity for 
clinically significant lesions, and therefore 
reduce referrals of benign lesions, without 
losing sensitivity for melanoma. 

Further research is needed to confirm 
the performance of the revised Weighted 
7PCL and the single item ‘irregular border’ 
in a separate UK primary care population, 
ideally with a larger number of melanomas 
in the dataset. It may also have utility in 
primary care settings beyond the UK, 
including in healthcare systems such as 
Australia where melanoma diagnosis is 
often made with excisions performed in 
general practice rather than referral to 
secondary care. Decision making about 
whether or not to excise pigmented lesions 
in such primary care settings as well as rural 
UK settings could be facilitated with the 
revised Weighted 7PCL. Additional research 

is also needed to assess implementation 
strategies such as embedding the checklist 
within the electronic medical record, and 
examining its impact on GP utilisation, 
referral patterns, stage of melanoma 
at diagnosis, survival rates, and cost-
effectiveness. The number of benign moles 
excised for each malignant melanoma 
detected has recently been promoted 
as a suitable performance indicator for 
diagnostic aids in this field.25 Furthermore, 
the role of the revised Weighted 7PCL in 
helping patients to appraise and monitor 
their own skin lesions should also be 
explored. In conclusion, the Original and 
Weighted 7PCL both performed reasonably 
well in a primary care setting to identify 
clinically significant lesions. An irregular 
border alone is an important distinguishing 
feature. Changing the cut-off score of 
the Weighted 7PCL to 4 from 3 could be 
applied in general practice to support the 
assessment of pigmented skin lesions and 
early identification of melanoma.  
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